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ABSTRACT

Introduction: In addition to the genetic structure of the grain, the baking quality of wheat is influenced by a set of effects of soil, water, air,
seed and grain storage. Climatic conditions and crop management, such as the amount of irrigation water, fertiliser, pest and disease
management, harvesting conditions and the way wheat is stored until it is converted into flour, all affect the final quality of the bread
produced. The quality of bread depends on the quality of the wheat produced. On the other hand, the baking value of different wheat
cultivars depends on the amount of their components, especially the gluten in the grain. The quality of wheat varies across different cultivars
and climatic conditions. Examining the diversity between wheat produced in different parts of the country can help researchers identify
superior cultivars and better climatic conditions, leading to precise planning for higher wheat production. Therefore, this study was
conducted to investigate the baking quality of wheat produced throughout 31 provinces of Iran during a five-year study.

Materials and methods: In this study, the quality of wheat cultivars produced in farmers' fields was examined. In this study, 6787 samples
of 34 wheat cultivars were collected during five years from 2015 to 2019 nationwide and were examined for baking quality.

Results: The results of this study showed that the highest thousand kernel weight, by 46.1 g, belonged to irrigated wheat cv. Ehsan. Also,
the highest grain protein content was obtained in irrigated wheat cv. Mehrgan (12.4 %). The highest wet gluten content was recorded in
irrigated wheat cv Verinak (29.7 %). Between rainfed cultivars, the highest grain hardness index was recorded in Zagros cultivar by 49.7.
The results also indicated that the highest Zeleny sediment volume was obtained in irrigated wheat cv—Verinak by 32.3 ml. The results
showed that the highest SDS sediment height was related to the Mehrgan cultivar (63.1mm), and the Homa cultivar had the lowest SDS
sediment volume by 49.3 mm.

Conclusion: In general, the results showed that overall, the baking quality of irrigated wheats produced in Iran was higher than that of
rainfed wheats, and the Ehsan, Mehregan, and Verinak cultivars had higher baking quality for bread production. The existence of a positive
correlation between quality traits provides the opportunity to select desirable wheat populations with better baking characteristics by
selecting cultivars that have related quality characteristics. Based on the results of this study, it is possible to plan at the macro-level the
production of high-quality wheat cultivars for the production of desirable bread.
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Table 1 - Qualitative traits of irrigated bread wheat cultivars in Iran during 2015-2019.

Thousand Zeleny SDS

Sample kernel Kernel Water Grain Protein  Gluten Wet sediment  sediment Bread
Row  Climate Cultivar weight humidity absorption hardness content index  Gluten volume height volume
@ (%) (%) index (%) (%) (%) (ml) (mm) (cm?)
1 Cold 59 MV-17 35.7 10.9 63.6 48.4 11.8 50.5 27.8 28.2 58.1 469.4
2 North 162 Ehsan 46.1 10.9 64.2 50.0 11.8 32.0 27.9 27.2 57.9 475.1
3 Moderate 62 Arg 38.9 9.9 63.5 46.4 11.6 452 26.1 28.0 56.6 471.9
4 Cold 72 Urum 38.0 9.9 63.1 46.0 115 384 25.8 26.1 55.1 471.0
5 Cold 210 Alvand 38.9 10.3 63.6 48.1 11.6 38.8 26.2 29.5 55.7 463.2
6 Moderate 59 Omid 39.2 10.5 63.3 46.8 115 35.9 26.1 28.8 54.3 449.6
7 Cold 154 R(%Sg‘” 39.3 9.9 63.7 479 118 414 251 29.2 575 4737
8 Moderate 82 Baharan 40.5 10.0 64.0 49.0 11.7 36.2 24.6 29.6 56.4 476.6
9 Moderate 91 Parsi 41.4 9.8 64.1 49.2 11.9 44.1 26.0 28.2 57.8 478.7
10 Moderate 314 Pishtaz 40.2 10.0 64.3 51.1 11.9 49.9 26.2 29.0 58.3 478.6
11 Cold 716 Pishgam 39.4 10.0 63.4 47.2 11.6 44.6 25 25.9 54.9 467.5
12 Warm 649 Chamran 37.9 10.6 64.2 50.0 11.9 334 28.1 29.3 57.9 466.4
13 Warm 205 Chamran2 38.8 9.7 63.9 49.9 12.1 46.3 27.2 254 59.7 468.9
14 Moderate 129 Roshan 40.6 10.1 64 49.1 12.0 312 27.3 30.0 58.7 472.1
15 Cold 102 Zarin 37.8 10.6 63.4 47.9 11.4 49.5 23.8 30.5 53.6 464.1
16 Cold 92 Saison 34.1 10.3 63.6 47.7 11.8 66.7 25.9 29.1 56.8 473.4
17 Moderate 257 Sirvan 42.8 9.8 64.3 49.3 11.9 53.2 26.9 24.3 58.0 471.1
18 Moderate 136 Sivand 40.0 9.7 64.1 49.0 11.8 44.8 26.3 26.6 57.4 473.3
19 Warm 105 Shiroodi 40.4 10.1 64.4 50.5 12.1 29.7 27.4 28.4 57.8 475.3
20 Cold 94 Gasgogen 40.6 10.7 64.0 49.8 12.0 49.3 26.1 30.4 59.1 479.3
21 North 101 Gonbad 374 11.8 64.0 49.4 11.9 35.4 29.1 29.4 58.4 486.9
22 North 172 Morvarid 36.1 11.5 63.6 46.8 11.6 69.9 25.6 28.2 56.1 470.3
23 Warm 114 Mehregan 394 9.3 64.9 49.4 12.4 74.1 27.7 25.2 63.1 476.4
24 Cold 245 Mihan 395 9.5 63.2 46.7 11.5 49.7 24.6 24.6 54.1 468.1
25 Warm 89 Verinak 35.8 10.4 64.5 51.9 12.2 28.6 29.7 32.3 62.7 483.1




Table 2 - Qualitative traits of rainfed bread wheat cultivars in Iran during 2015-2019.

Thousand Kernel Water Grain Protein Gluten  Wet Ze_leny S.DS Bread
. Sample - kernel - - - sediment  sediment
Row  Climate no Cultivar weight humidity absorption hardness content index  Gluten volume height volume
% % index % % % cm?
@ (%) (%) (%) (%) (%) (ml) (mm) (cm?)
1 Moderate 1051 Sardari 38.4 10.1 62.3 42.4 111 41.9 245 24.9 49.6 442.3
2 Cold 573 Azar2 38.5 10.2 62.7 44.2 11.3 42.9 24.9 25.6 52.2 450.7
3 Moderate 53 Baran 39.6 8.9 62.5 43.2 115 425 23.8 20.7 53.0 459.7
4 Warm 65 Zagros 36.8 10.6 64.1 49.7 121 48.3 28.8 30.6 60.4 487.9
5 Warm 159 Karim 40.1 10.4 64.0 48.5 11.9 42.4 28.4 28.4 58.7 475.3
6 Warm 291 Kuhdasht 37.1 10.7 63.6 46.5 11.6 44.1 28.9 27.8 56.4 465.8
7 Cold 124 Homa 38.6 9.8 62.1 421 11.0 40.0 24.1 23.8 49.3 441.0
S 5 o6 easS s Olio s solw ( SKcwwpd - Jgu
Table 3- Simple correlation between bread wheat quality traits across the country
Thousand Protein Ze]eny Bread Kernel Grain Water Wet Gluten S.DS
kernel content sediment volume humidit hardness absorption  Gluten index sediment
Traits weight volume Y index P height
Thousand kernel weight 1
Protein content 0.016 1
Zeleny sediment volume 0.038 0.161* 1
Bread volume 0.001 0.612** 0.238** 1
Kernel humidity 0.081 0.002 0.344** 0.067 1
Grain hardness index 0.041 0.761** 0.409** 0.582** 0.058 1
Water absorption 0.067 0.844** 0.282** 0.561** 0.022 0.897** 1
Wet Gluten 0.000 0.503** 0.209** 0.249** 0.164** 0.427** 0.477** 1
Gluten index 0.101 0.006 0.044 0.011 0.002 0.007 0.002 0.037 1
SDS sediment height 0.003 0.942** 0.244** 0.653** 0.021 0.768** 0.846** 0.567**  0.013 1
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Figure 1. Descriptive diagram for correlation between quality traits of different grain wheat cultivars across the country
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